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© Anti-blocking agents and compositions for synthetic resin films. 

© An anti-blocking agent for synthetic resin films comprising secondary particles of hydrotalcites having an 
average secondary particle diameter falling in the range of 1 to 8 urn, said hydrotalcites being represented by 
the following formula (1) 

M*! x Al x (OH) 2 Ax7 n mH 2 0 (1) 

in which M 2+ stands for Mg 2 * or Mg 2+ and Zn 2 \ A* stands for an anion of n valence, and x and m stand each 
for a positive number satisfying the following formula: 

0.2£x<0.5, 0£m<1. 
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The present invention relates to an anti-blocking agent useful for prevention of blocking of synthetic 
resin films and to a synthetic resin film molding resin composition containing the said anti-blocking agent 
More particularly, the present invention relates to an anti-blocking agent for synthetic resin films 

ZZ7?£° ^ ° f hydr0ta,CiteS havi "9 an average secondary particle diameter falling in he 

range of 1 to 8 urn. sa.d hydrotaicites being represented by the following formula (1 ) 



M?! x Al x (OH) 2 A^7 n mH 2 0 (1) 



70 



m which M2* stands for Mg** or Mg** and Zn**. A- stands for an anion of n valence, and x and m stand 
each for a pos.tive number satisfying the following formula: an0 



0.2£x<0.5, 0Sm<1. 



r 5 orefJrlb, v P Tn en nJ f nVenti ° n t : e ? teS alS0 t0 * SymhetiC reSi " film mo,din 9 resin composition, and more 
agent " ° ^ Mg reSi " com e° si «°n, containing the said anti-blocking 

H ^ et0,0re ' '* is 9 e nerally known in thermoplastic synthetic resin films, for instance, olefinic synthetic 
res n films such as polyolefin film, that partly caused by containing, more or less, usua.ly containinq some 
of low molecular weight and low melting polymers, when the film is superposed one upon ancST trauSe 
» o so-called "blocking" tends to occur with mutually contacting film surfaces I^TelTS^Sl 
^ en0men t ° a d " rin9 film formation of °«eflnic synthetic resins and further n tT&T^v ol 
the.r processing step, for .nstance, brings about an inconvenience of causing a lowering or work nQ 
effiaency or trouble of no good opening of bags in the case of packaging or packing by the useTZ 

"^ZXZT film surface by in — 9 — is 

block^Z 8 ^- ° Pen Patent App,ication (^panese Kokai) No. 210961/84. for instance, proposes an anti- 
Jnmn^ ? ^ composition obtained b V ^ding 300 to 5000 ppm of an inorganic filler to a res n 

composite compnsmg 80 to 99 weight % of an ethylenealpha-olefin copolymer and 1 to 20 w2qh° % of a 

ITTTJ 9 * T ^ I denSitV ° f °- 89 ° t0 0 945 9 ' Cm3 - As * e *™ Qanic thef a7e cited s°ica 
type anti-blocking agents, such as silica, diatomaceous earth, clay. talc, zeolite and the like and further 
usual antiblocking agents, such as calcium carbonate, titanium oxide, zinc o7d anf me 1k and' 
particularly si.ca type anti-blocking agents containing silicon atoms are mentioned as effe5ve 

ina rnhvd e r™i a » aneSe h Laid "? Pen Patent App,ica,ion No - 32836 '«5 proposes an anti-blocking agent compris- 
ng anhydrous amorphous alum.nosilicates being acid and heat treated products of zeolites beino subSan 
t.a..y provded with particulate condition of zeolites. As still another propose.. Japane^LaidSe^ Sen 
Appl.cat.on No. 68852/87 discloses that a polyimide film containing 0.1 to 0 . 5 w eS %taS?^E 
weight of the film resin, of an inorganic powder based on the powder having a partide diamete of 1 tl 5 

n£ZT \*T ^ * «* adnes *"' and a * the inorgTnic poSr the se of 

nnntS T 3 6 COmpounds of Group ,,a earth metals, such as anhyd?ous ca°cium secondary 

phosphate and calcium pyrophosphate, is recommended. secondary 

Furthermore, Japanese Patent Publication No. 24275-69 discloses a nracn** fnr th=> » 
.s anti-blocking highly-stabilized polyethylene fi.m. and there ^^^^JlSSS^Z 

°L' rL^ . JaF ? neSe Pat6nt Publication N °- 8835/65 discloses techniques of ncorporTunq a 
7^3j^SSSP£? ^ reSidU6S ^ " m0 ' eCU,e * ^ -P-eSng 

S ° svntnl^rSn^^^T? Pr ° P0Sa,S - h ° WeVer ' ** USe 0f ^alcites a * the anti-blocking agent for 
Z TJhZ med heret ° f0re mkn ° Wn 33 far as ,ne instant invento rs know. Moreover including 

ncrJ Zt . 2 31 Pr ° P0Sa,S ' b,0Ckin9 reSiStance 0f the s * nthe,ic resin fil ™ is usually improved wS 
ncreases ,n the amount of the anti-blocking agent incorporated, but it entails a technical problem Z 
transparency of the film deteriorates on the contrary. In other words, for the reason na Cb.oLkinn 
'SH andtransparenc V are in a mutually-hardly-compatible inverse correSontin^ 
difficult to achieve satisfactory results in both properties. What is more, the use of conventionaT - i 
blocking agents represented by silica, as is noticed from Mohs' hardness of siHca being ^ZTl^Z 
techn.ca. problems remaining unresolved even in the respect that because of its hig irking 
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machines were often inconveniently abraded. 

The instant inventors studied to develop an anti-blocking agent for synthetic resin films capable of 
overcoming the said technical problems. 

As a result, they found that secondary particles of hydrotalcites having an average secondary particle 
diameter falling in the range of 1 to 8 urn, said hydrotalcites satisfying the specified composition 
represented by the said formula (1), becomes an anti-blocking agent being extremely useful for markedly 
improving the blocking resistance of the synthetic resin film without adversely affecting the transparency of 
the film and further for providing a synthetic resin film having a combination of heretofore-hardly-compatible 
superior blocking resistance and transparency without inconveniently abrading working machines. 

Further, hydrotalcites satisfying the specified composition represented by the said formula (1) have, in 
themselves, a plate-like crystal structure being nearly hexagonal in external form and are expected to be 
unsuitable hexagonal plate-like shaped bodies from a view-point of causing in film surface fine, projections 
of the order of about 0.5 to several urn which are considered as serving to impart blocking resistance to the 
resin film, but it was, nevertheless, found that in a form of secondary particles having an average secondary 
particle diameter of 1 to 8 um used in the present invention, it is made possible to disperse into the resin in 
good condition and to impart superior blocking resistance to the resin film without causing deterioration in- 
transparency of the film, although it is presumed that this is because of formation of nearly spherical 
secondary particles with intense coagulation of hydrotalcites satisfying the specified composition of the 
formula (1). 

The accompanying Fig. 1 to Fig. 3 are respectively scanning electron microscopic photographs with 
magnifications of 100X, 1.000X and 10.000X of secondary particles of hydrotalcites used in the present 
invention, and the accompanying Fig. 4 and Fig. 5 are respectively scanning electron microscopic 
photographs with magnifications of 1.000X and 10.000X of primary particles of the hydrotalcites. 

Consequently, the object of the present invention is to provide an anti-blocking agent for synthetic resin 
films. 

The other object of the present invention is to provide a synthetic resin film molding resin composition 
and preferably an olefinic synthetic resin film molding resin composition. 

The anti-blocking agent of the present invention comprises secondary particles of hydrotalcites having 
an average secondary particle diameter falling in the range of 1 to 8 um, said hydrotalcites being 
represented by the following formula (1) 



M*t x Al x (OH) 2 A57n rnH z O (1) 

in which M 2 * stands for Mg 2 * or Mg 2 * and Zn 2 *, A n - stands for an anion of n valence, and x and m stand 
each for a positive number satisfying the following formula: 



0.2£x<0.5, 0£m<1. 



In the present invention secondary particles of hydrotalcites having an average particle diameter of 1 to 
8 urn, said hydrotalcites satisfying the specified composition represented by the said formula (1), are 
indispensable for the use of anti-blocking agents for synthetic resin films. In this connection, by the term 
"film" used in the present invention is included a sheet-like structure in a wide sense, such as tape, ribbon, 
film, sheet and the like. 

As the secondary particles it is desirable to select secondary particles being in coagulated condition as 
close to sphere as possible with intense coagulation of primary particle crystals of hydrotalcites represented 
by the formula (1), and their average secondary particle diameter is 1 to 8 um, preferably 2 to 6 um and 
more preferably 3 to 6 um. When the average secondary particle diameter is too small, falling off from the 
said average secondary particle diameter range, they are weak at capability of imparting the blocking 
resistance to the synthetic resin film, whereas when it is too great, their no good dispersion in the synthetic 
resin is caused and appearance, mechanical strength and the like of the film are deteriorated and because 
of this, it is preferred to optionally select within the said limits. 

Further, the secondary particles should preferably have a narrow secondary particle diameter distribu- 
tion width, and secondary particles falling in the range of 1/2 to 3/2 the average secondary particle diameter 
(r) (1/2r to 3/2r) should favorably account for 50 % or more, more preferably 60 % or more, of the whole 
particles. If the secondary particle diameter distribution -width is too broad, the capability to impart the 
blocking resistance to the synthetic resin film tends to deteriorate and because of this, it is preferred to 
optionally 'select within the above-illustrated limits. 

Moreover, secondary particles of hydrotalcites of the formula (1) should preferably have a BET specific 
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surface area of 50 m* g or less, more preferably 30 rrr g or less and most preferably 20 m* g or less When 

rrJfL SPeC £ C C ! ^ iS t0 ° 9reat - they 90 no 9° od in campatibility with the resin and further 
coagulate in the res.n for formation of coarse particles, entailing the fear of adversely effecting the 
appearance of transparency of the resin film, so it is preferred to select as small a BET specific surface 
^JLFZTl " - J"* above - i,,ustrated '■Oh'- *e case, further, where the BET specific surface area's 

ZSZEtt^ hold a lot of adsorption water - Mi " 9 ,he fear of «™ 

h-rrin^Ttho' S * C0 * d ( ar l Parti ? eS 0f "^^tes of the formula (1) of the present invention with Mohs' 
hardness of the order of about 2 can readily be selected over heretofore-frequently-used silica type antt- 
w blockmg agents w.th Mohs hardness of the order of about 7 and because of this trouble of abraSa 

TSf2d"Sn * aVO ! ded m0re0Ver ' they USUa " y show a refractive index of me o^e° of 1 4 to 
to 1 54 tfn L T ***** ° f the 0rder of P referab,y 148 * 1-« and more preferably I 49 
Snii T I? ^ f leCted 3nd beC3USe ° f this ' they are also P rovid ^ with the advantage o be no 
capable of use without adversely affecting at all the transparency of resins having refractive indices fallinoln 

"st^dTe St " ° ,efin '' C (meth,aayliC ^ Ch,0ride * Pe S^S* 

a c J! ' S t - indi !, Pe 2 Sable th3t thS antl '- blockin 9 agent for synthetic resin films of the present invention should 
as mentioned above, comprise secondary particles of hydrotalcites having an average econdarv oarticfe 
diameter of 1 to 8 um, P referab.y 2 to 6 urn and more preferably 3 to 6 urn. said SiSTiSSS 
the speeded composition represented by the said formula (1). and what is more. £222^^523 

3% 11 ^ Part i C ' e dl ' ameter diS,n ' bUti0n Width lhat secondary Nicies falli g in the am of 12 to 

3/2 the average secondary particle diameter (r) account for 50 % or more, more preferably 60 or more or 
the whole parties. Further, they should preferably have a BET specific surface area of 50 )a£a £t~ 
more preferably 30 m*/g or less and most preferably 20 m* g or less. What ^reTev shouW LfLSiJ 
have a refractive index of 1.46 to 1.57. more preferably 1.48°* 1.55 and most p^rabiy ITJTlTSi 
they should preferably show Mohs hardness of the order of about 2 

filmic™ 3 ™ 6 ! represented by 106 said ferula (D of which the anti-blocking agent for synthetic resin 

Further n .hT" 1 TV™ f "* ^ *» f ° rmU,a * * S ° M M ™ * "V Or iff and 5* 

Further ,n the formula (1), anion A- of n valence can optionally be selected, but as preferred examniS 

" lor" SS ^ be fcon d ' 2 " r ° H " N ° 3 "' CIOt ' CH3C0 °- ^mZT X cof S ° 

JsU 3 ,HP0 4 ,(COO)| ,PO| and the like. 3 

Further in hydrotalcites represented by the said formula (1), x is a positive number of 0 2<x<o<? 

preferably 0.2<x<0 4. and m is 0*m<1. In the case where the anti-blocking agent for synThet c resiri f films 5 

the present inventon is used in synthetic resins having relative.y high fabricatio ^ temSrmures T is 

preferred to select hydrotalcites represented by the formula (1) wherein m value is smalle and nfhe til 

where particularly higher fabrication temperatures are desi ed it i * anient I to sTteS n^l! ? 

treated hydrota.cites of the formula (1, having m = 0 or cLTto V Tnf 

about 1 to about 40 hours at a temperature of about 150* to about 300* C in air or in a oas amSwSL * 

In the present invention secondary particles of hydrotalcites of the formula (1) can be surface-treats 
with surface-treating agents in order to further improve compatibly with, and dispersibit in resins and to 
serve to improve vanous effects with the anti-blocking agent of the present invention 

As examples of such surface-treating agents there can be illustrated higher fatty acids anionic *.,rf a ™ 
active agents, silane type coupling agents, titanate type coupling agents, esters 7to^^£Z£^ 
and the iike. As specific examples of such surface-active agents there c^Z m S ^Z^SS! 
such as stearic acid, oleic acid, .auric acid and the like; anionic surfaced agTn's such as sSm 
stearate. sodium o.eate, sodium benzenesulfonate laurate and the like; silane type S ttana type cSS 
titanaS Z ^l^'^v^e, gammamethacry.oxypropy.triethoxysi^e. isop ropySsosteS 
titanate. isopropyltridecylbenzenesulfonyl titantate and the like; glycerin-fatty acid esters s uch !3 
monostearate. glycerin monooleate and the like; and so forth 9 y ° er,n 

*n*,I2 r ! he th SUrface tr f atme "t °f secondary particles of hydrotalcites of the formula (1) with surface-treatino 
agents. ,n the case, for instance, where the surface-treating agent is in itself liouid « in ^ 
instance, where it is made liquid by dissolving in water, ateohols and 7he , Ike Tcan L \ k 

and in 5T~ ! f Q 0US sus P ens,ons under bating conditions or under non-heating conditions 
and ,n the case, for instance, where the surface-treating agent is fused at heating conditions, it can also be 
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carried out by mechanically mixing with powdered secondary particles of hydrotalcites of the formula (1) at 
heat-melting conditions. 

After their thorough mixing, the mixture is optionally subjected to means selected, for instance, from 
washing with water, dehydration, dry pulverization, classification and the like and whereby surface-treated 
5 products of secondary particles of hydrotalcites of the formula (1) can be obtained. 

The content of the surface-treating agent in the surface-treated products of secondary particles of 
hydrotalcites of the formula (1) which can be obtained as the above can suitably be selected and altered, 
and there can be illustrated such a content as about 0.1 to about 10 weight % based on the weight of 
secondary particles of hydrotalcites of the formula (1). 
w The anti-blocking agent of the present invention can be prepared by following methods known per se, 
• such as known methods of Japanese Patent Publication Nos. 2280/71 (Japanese Patent Application No. 
48349/66), 32198/72 (Japanese Patent Application No. 99358/69), 30039/75 (Japanese Patent Application 
No. 45658/67), 29477/73 (Japanese Patent Application No. 120778/70) and 29129/76 (Japanese Patent 
Application No. 123553/70), and Japanese Laid-Open Application No. 174270/86 (Japanese Patent Applica- 
75 tion No. 13504/85) filed by the same applicant and the like. Further, hydrotalcite type compounds having a 
BET specific surface area of about 50 m 2 /g or less, preferably 30 m 2 /g or less and more preferably 20 m 2 /g 
or less, and an average secondary particle diameter of about 1 to 8 urn, preferably about 2 to 6 urn and 
more preferably 3 to 6 urn, can favorably be obtained by further heat treating in aqueous media, for 
instance, hydrotalcites of the formula (1) prepared as the above. In this favorable mode, hydrotalcites of the 
20 formula (1) obtained by the above-illustrated method are batch-wise heat treated or continuously heated 
treated (unheated products are continuously autoclaved and their heat treated products are continuously 
taken out) at such conditions as temperatures of about 120 to about 250° C and about 1 to about 40 hours 
in aqueous media in autoclave, for instance, whereby they can be obtained as hydrotalcites of the formula 
(1) adjusted to the desired BET specific surface area and average secondary particle diameter. 
25 In the said heat treatment, the BET specific surface area and secondary particle diameter go smaller as 
the temperature goes higher and as the heating time is prolonged. It is also possible to employ treatment 
conditions being in excess of about 250° C, but no specific merits are gained whereby, so it is favorable to 
employ the temperature of the order of the above-illustrated limits. 

The refractive index of hydrotalcites of the formula (1), within the limits of 1.46-1.57, tends to go greater 
30 as x corresponding to the Al content goes greater, or as the Zn content in M 2 * in the formula (1) increases, 
and there can readily be selected a refractive index coming very close, or identical with, that of resins, such 
as olefinic resins, (meth)acrylic resins, vinyl chloride type resins, polyvinyl alcoholic resins and the like. 

The anti-blocking agent for synthetic resin films of the present invention is useful for use of anti- 
blocking agents for synthetic resin films, preferably thermoplastic synthetic resin films. 
35 As examples of such synthetic resins there can be cited olefinic resins represented by polymers or 
copolymers comprising one member or a plurality of members of C 2 -Ct2 alpha-olefins, such as ultra-low 
density straight chain polyethylene (VLLDPE), low density straight chain polyethylene (LLDPE), low density 
polyethylene (LDPE), medium density polyethylene (MDPE), high density polyethylene (HOPE), poly- 
propylene, ethylene/propylene and/or diene random or block copolymers, poly(4-methylpentene-1), 
40 polybutene-1 and the like; (meth)acrylic resins represented by polymers of copolymers derived from major 
component amounts of acrylic and/or methacrylic acid esters, such as polyacrylate ester, polymethacrylate 
ester, acrylate and methacrylate ester copolymers and the like; vinyl chloride type resins represented by 
polymers or copolymers derived from major component amounts of polyvinyl chloride, polyvinylidene 
chloride, vinyl chloride or vinylidene, and copolymerizable monomers: polyvinyl alcoholic resins represented 
45 by polymers or copolymers derived from polyvinyl alcohol and major component amounts of polyvinyl 
alcohol and copolymerizable monomers; ethylene/vinyl acetate copolymers (EVA); ethylene/ethyl acrylate 
copolymers (EEA); polyester resins, such as polyethylene terephthalate and polybutylene terephthalate; 
polyamide resins, such as nylon 6, nylon-66 and the like; polyimide resins; styrene monomer homo- 
polymers or copolymers with monomers, such as acrylonitrile, butadiene, methyl methacrylate and the like. 
so The anti-blocking agent for synthetic resin films of the present invention is particularly favorable in use 
for olefinic synthetic resin films and imparts superior transparency to the films. It is due to the fact that 
refractive indices of the both come close to each other and due to the nucleating effect of hydrotalcites. 

A small amount is sufficient for the amount of the anti-blocking agent for synthetic resin films of the 
present invention used and it may optionally be selected, and about 0.01 to about 2 parts by weight per 100 
55 parts by weight of the synthetic resin can be illustrated as a preferable amount of it used. More preferably, 
it is about 0.05 to about 1 part by weight and most preferably about 0.1 to about 0.5 part by weight. When 
the amount of the anti-blocking agent for synthetic resin films of the present invention used is too small, 
falling off from the said limits, the intended blocking resistance of the present invention cannot sufficiently 
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^J^^TJ^T,^- its eff r is not improved any ^ « 

and it sometimes deteriorates tra ^S^ JZS^TZVTTSl * * the fi,m 

within the limits of said use amounts 9 * ^ ^ 50 " ' S preferred t0 «lect 

favorable. As examples of sue SbLnts there ctd and ,heir joint use is 

stearylamide. palmitylamide. oleylamidT methvln^«? f* acd am.de type lubricants, such as 
hydrocarbon type .ubricants sS fJ^^SSKSJ^- ethy,enebisstea ^mid e - and the like; 
and the like: fatty acid type lubrican s Tuch t ,n£S T 7"° W8X ' '° W pol * meri2ed polyethylene 
behenic acid and the like Le^vce I T ' Pa ' m ' t,C acid * stearic acid - ara chidic acid 

butyl stearate. hardened cast ¥J£^'E£^ f yC °' ™"^ aa ' a t a . esterwax. glyceride 
and the like: metal soap type lubtants ^ucn as caSum S - " UCh 35 ^ a,COho '' stear *' alcoh °' 

Among the said 'ubnea^^ a " d the '** - d * *»rth. 

synthetic resins and anti-blocking aqents comohs nn h drably be used for systems of olefinic 
the formula (1) of the present inventSn C ° mPriSm9 SeCOndary part,cles of hydrotalcites represented by 

abounTXwWatd ESS^^To* '"r^ ^ am ° UntS ° f preferab 'V «**. 0.01 to 
of synthetic resins. P ^ ab ° Ut °-° 5 t0 ab0ut °- 5 part b V ^ight, per 100 parts by weight 

The present invention can provide a svnthetir r»«in «i m ~„i,r 
containing 10 parts by weight of I^J^SS^l^^ T composition characterized by 
weight of an anti-blocking i agent J^i^^^^ ^ t0 ab0ut 2 parts b * 

(a) 100 parts by weight of an olefinic synthetic resin and 

r pa**e 9en * T prising secpndary - 

"ydrotaJcites being representedV S^ fa " ,n9 " ,he ran 9 e of 1 •> 8 said 



M?-x Atff)Hj2A57 n mH2 0 (1) 



in which IvP* stands for Mg** or Mo 2 * and Zn2* A"- et51 „- 0 f 
as each for a positive number satisfying the following formufa: *" an '° n " ValenC8, and X and m stand 



0.2Sx<0.5, 0£m<1. 
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additives. Mixing means may o^onalf ^2^31,2^ ^ ' UbriCant 3nd 0lher desired 

as ribbon blender, high speed mixer kn7adt Snhf,?! b * '" UStrated known mixin 9 mean * such 

effect in such a manner as to mS J^liESZ, ^T'-fV B * ^ * is favorab,e * 

the present invention and further, ^«^.2SSKS^ ^^° m,hf ~ P 0 - 11 ** «nil-Woeklno agam or 
synthetic resin film having .up^^Sc£?SJIiT T^' 0 " 0b,ained Can be mo,ded "«d a 
forming methods, such as T-die ich^iZS^S^? ? *" USin9 kn ° Wn CUStomaf y film - 
Preparative methods and mixing ^xSZ^iJ^J!^^^ * tm9 t<3ChniqUe ■* the like - 
and Aiming-molding conditions and the like am IT known 17 T techniques 

The anti-blocking synthetic resin film Can be U, " i2ed in the P resent invention, 

other various additives^v^aTy Tj^ZZTZl ^ inVen,i ° n may C ° ntai " 
the anti-blocking agent comprising secondar^ partfcles ^ ? 9 't. 5 " 1 COmpositions ifl a ^i«on to 
particle diameter falling in the range of 1 to Turn ^1^22??" 9 ^ 3Vera9e S6C0ndary 
(1). and further, said illustrated lubricants hydrolases being represented by the said formula 

cctox y ,n 2 ophenone, 2(2 ^ 
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antistatic agents, such as polyethylene oxide, carbowax. pentaerythritol monostearate, sorbitan monopal- 
mitate and sulphated oleic acid; color formers, such as carbon black, phthalocyanine. quinacridone. indoline, 
azo type pigments, titanium oxide, iron oxide red, chrome yellow, iron oxide yellow and mineral violet; 
impact strength modifiers, such as MBS, ABS, polyethylene chloride, acrylic polymer, fibrous magnesium 
hydroxide and fibrous hydrotalcites; and so forth. 

Amounts of such additives mixed may optionally be selected, and there can be illustrated, for instance, 
such composition amounts as about 0.01 to about 1 % antioxidants; about 0.01 to about 1 % ultraviolet 
absorbers, about 0.01 to about 1 % antistatic agents, about 0.1 to about 5 % color formers and about 1 to 
about 20 % impact strength modifiers on the basis of the weight of the synthetic resin. 

Further, in the present invention values obtained by following the hereinbelow-described measurement 
and determination methods are meant by (a) average secondary particle diameter, (b) BET specific surface 
area of secondary particles and (c) refractive index of secondary particles. 



(a) Average secondary particle diameter of secondary particles 

Measured and determined using MICROTRAC particle size analyser SPA type [made by LEEDS & 
NORTHRUP INSTRUMENTS company]. 

700 mg of sample powder is added to 70 ml of water and subjected to super-sonic (MODEL US-300. 
current 300 uA, made by NISSEI company) dispersion treatment for 3 minutes. After that, 2-4 ml of the 
aqueous dispersion is taken and added in a sample chamber of the said particle size analyser in which 250 
ml of degassed water is received, and the solution is recycled for 8 minutes by operating the analyser and 
then its particle size distribution is measured. It is measured twice in all and an arithmetic average value of 
50% cumulative secondary particle diameters obtained in the respective measurements is figured out to set 
as average secondary particle diameter of the sample. 



(b) BET specific surface area of secondary particles 
Measured by the liquid nitrogen adsorption method. 



(c) Refractive index of secondary particles 

Measured according to Larsen's oil immersion method, using Abbe's refractometer. 

Further, several modes of the present invention will be explained in more detail hereinunder and in the 
following examples (d) blocking resistance, (e) transparency and (f) haze are tested and evaluated as 
follows. 



(d) Blocking resistance 

Film cut in a rectangle 50 mm wide x 100 mm long is superposed one upon another in area of 50 mm x 
50 mm = 25 cm 2 and a load of 10 kg is placed on the overlapping part, it is left alone at 40 C for 24 hours 
in an oven and measured for its peeling strength by tensile tester. 



(e) Transparency (total light transmittance) 

Using a digital color-meter, parallel light is applied to film, and it is represented by a ratio, in a 
percentage, of light quantity passed through the film to incident light quantity. 



(f) Haze 

Measured according to the procedure of ASTM D-1 00-61. 



7 
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Examples 



)5 



20 



25 



30 



[Production example (A) of hydrotalcite type anti-blockino agent] 
^apadty of '7 d Sed 

solution incased to Lout ££^VZ£^£^ ^ ^ * * *" 

washed XatV^'o"^ 50 ^ - grated and 

chloride ion of hydrate cSesfo^on^ if I u ° f SOd ' Um Carb ° nate at about 30 * C to ^change 

suspended in waLrT^e a total Sott % g ^ ^"S^ ™» Ca *° nate io " to ™ ^drotalcites were 

10 hour S .1s^p" S A) enSi0n ^ Chaf9ed int ° " aUt0C ' aVe ^ 3 Capadty * 201 a " d '-ted at 150'C for 

t~ 5 ?c Z\°a h susp r ion of hydrota,cites was > ut in a " 

sHHESaH— 

•jsp? i ^ n i 6 uT^srrr*\Tssf ,um s,eara,e soMon * * 

secondary particles of hvdrotalcites After t^l L 9 ! ! 3te ,0n was coated on the surfaces of 
BET specific surfa* aref aS refrartte Xx rLTL hydrated ' dried and P^-* d to measure their 
measured on samples MorTlTeUea^ ^ ^ diameter ' howevef ' was 



35 



40 



Sample 


Average secondary 
particle diameter (um) 


BET specific 
surface area (m 2 'g) 


Refractive 
index 


A 
B 

C 

i 


0.91 

2.3 

3.8 

4.9 

8.9 


15 
7 
12 
17 
21 


1.52 

n 
it 
it 
rt 



Examples 1-6, Comparative Examples 1-6 



45 



50 



55 



acid amide (Comparative ExampS 4When melt LT, ^T* 4) ° r c °T bination °' and stearic 

were made. Using these peSo L^Z^S^?^? *°* ^ ° " eX, ' Ud ? r and 

40 um thick film its blocking pmpe^y ^^^^JSL"T *l *°" 2 °° °' Usi " 9 the 
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transparency of the film as is represented by haze and total light transmittance also is markedly improved, 
and mechanical strengths of tensile strength and elongation as well as improved. In the case, further, of 
using in conjunction with lubricants, such as stearic acid amide, superiority of hydrotaicites over silica is 
found to be further improved. 

5 
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Table 1 Blocking property of low density polyethylene film 



5 


Example (Ex. ) or 
^^Comparative Example 
^ Ss \ N (Comp. Ex.) 


Ex- 1 


Ex. 2 


Ex. 3 


Comp. 

d A • JL 


Comp. 
Ex. 2 




Antiblocking agent r 
mixed amount 

(part by weight) (per 100 
parts by weight of resin) 

Hydrotalcites 




. . - — — . 








10 


0.1 


0.3 


0.5 






75 


Average secondary particle 
diameter Jem) [NOTE] 


3.8 ICJ 


3 8 fCl 








20 


Silica (SYLOID66) 








0.1 


0.3 




Average secondary particle 
diameter ym) 








4 .X 


4.1 


25 


Stearic acid amide 
(part by weight) 


- 


- 


- 






30 


Blocking property (g/cra 2 ) 


54 j 


48 


49 


56 


52 


35 


Coefficient of 
static friction 




ft *7 A 


0.64 


0.97 


0.59 


40 




6.2 


6.5 


7.3 


7.7 


8.8 




Total light transmittance (%) 


o/.l 


86.4 


85.9 


85.3 


83.8 


45 


Tensile strength at break 
(kg/cm 2 ) 


172 


177 


168 


165 


163 


SO 


Tensile elongation (%) 


598 


590 


521 

1 


582 


582 



NOTE: Sample synbol for sample obtained in production example A. 



- to be continued - 
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Table 1 (continued) 



V Example (Ex.) or 

^^Comparative Example 
^\l[Cornp. Ex.) 


Comp. 
Ex. 3 


Ex. 4 


Comp. 
Ex. 4 


Control 
1 


Anti-blocking agent/ 
mixed amount 

(part by weight) (per 100 
parts by weight of resin) 

Hydrotalcites 




0.3 






Average secondary particle 

diameter (wn) [NOTE] 
/ 




3.8 [CI 






Silica (SYLOJD66) 


0.5 


- 


0.3 


- 


Average secondary particle 
diameter (ton) 

/ 


4.1 




4.1 




Stearic acid amide 
(part by weight) 


- 


0.1 


0.1 


- 


Blocking property (g/cm 2 ) 


50 


19 


36 


72 


Coefficient of 
static friction 


0.55 


0.30 


-0.37 


>1.0 (1.0 
or more 
incapable 
measurement) 


Haze (%) 


11.3 


7.5 


8.9 


7.6 


Total light transmittance (%) 


81.2 


86.5 


83.8 


86.3 


Tensile strength at break 
(kg/cm 2 ) 


163 


173 


164 


176 


Tensile elongation (%) 


552 


575 


536 


590 



- to be continued - 
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Table 1 (continued) 



5 


\^ Exanple (Ex.) or 

^\(i5mparative Example 
^^J[Conq)« Ex.) 


Ex. 5 


Ex. 6 


Comp. 
Ex. 5 


Comp. 




* Anti-blocking agent, 




— -.. ._ 






10 


mixed amount 

(part by weight) (per 100 
parts by weight of resin) 

Hydrotalcites 


0.3 


0.3 


0.3 


0.3 


15 


Average secondary particle 
diameter ^m) [NOTE] 


2.3 fBl 


4 9 mi 


n qi Tat 




20 


Silica (SYLOID66) 












Average secondary particle 
diameter jam) 










25 


Stearic acid amide 
(part by weight) 


- 


- 


- 


— 


30 


Blocking property (g/cm 2 ) 


47 i 


50 


69 


50 


35 


Coefficient of 
static friction 


0.90 


0.74 


>1.0 




40 


Haze (%) 




7.2 


6.6 


7.7 




Auw -»- jLxgiit uLaiisnixuuanoe k^&j 


86.1 


86.8 


86.5 


85.7 


45 


Tensile strength at break 
(kg/cm 2 ) 


176 


171 


174 


172 


50 


Tensile elongation (%) 


582 


567 


590 


582 



55 
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[Production example (B) of hydrotalcite type anti-blocking agent] 

Three (3) mols, per kg of hydrotalcites, of aqueous 0.5 M/X of phosphoric acid (H3PO4.) solution was 
added to the suspension of sample (C) before surface treatment, prepared in production example (A), 
thoroughly stirred, then sodium stearate corresponding to 30 g per kg of hydrotalcites was added and 
stirred for 30 minutes at about 60° C to effect surface treatment. As a result of chemical analysis, the 
composition of hydrotalcites formed was found to be represented by Mg4AI 2 (OH)i 2 HPO^ # 2H 2 0. After 
surface treatment it was dehydrated, dried, pulverized and further treated at 250* C for 2 hours whereby a 
nearly total amount of crystal water was removed off. 

This sample was 3.1 urn in average secondary particle diameter (before surface treatment), 16 m 2 /g in 
BET specific surface area and 1.50 in refractive index. (Sample F) 

Example 7 and Comparative Example 7 

Polypropylene (refractive index 1.49) pellets were mixed in composition ratios indicated in Table 2 
respectively with hydrotalcites sample (F) and oleic acid amide (Example 7), and silica (tradename SYLOID- 
66, average secondary particle diameter 4.1 urn) and oleic acid amide (Comparative Example 7) as anti- 
blocking agents, then melted and kneaded at 230 "C in an extruder for their peptization. By T-die 
technique these] pellets were made into 40 urn thick and 100 urn thick films at about 230° C. 

Using the 40 urn thick film, its blocking property, coefficient of static friction, haze, tensile strength at 
break and elongation were measured, and using the 100 *xm thick film, its total light transmittance was 
measured. The results were shown in Table 2. 

Table 2 Blocking property of polypropylene film 



Example (Ex.) or 

Comparative Example 
^v^JComp. Ex.) 


Unit 


Ex. 7 


Comp. 
Ex. 7 


Control 
2 


Anti-blocking agent 


Parts by weight 
(per 100 parts by 
weight of resin) 








Hydrotalcites 




0.2 






Silica (SYLOID66) 






0.2 




Oleic acid amide 




0.1 


0.1 




Blocking property 


g/cra? . 


16 


34 


70 


Coefficient of static 
friction 




0.28 


0.35 


0.98 


Haze 


% 


1.0 


3.2 


1.8 


Total light transmittance 


% 


94.8 


85.7 


92.4 


Tensile strength at break 


g/cra 


590 


515 


550 


Tensile elongation 


% 


440 


370 


400 
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Claims 



1 . An anti-blocking agent for synthetic resin films comprising secondary particles of hydrotalcites having 
an average secondary particle diameter falling in the range of 1 to 8 urn, said hydrotalcites being 

5 represented by the following formula (1) 

M ? ! x Al x (0H) 2 A ^ J n mH 2 0 (1) 

in which M 2 * stands for Mg 2+ or Mg 2 * and Zn 2 \ A n " stands for an anion of n valence, and x and m stand 
io each for a positive number satisfying the following formula: 

0.2£x<0.5. 0£m<1. 

2. The anti-blocking agent according to claim 1 in which the secondary particles of the hydrotalcites are 
75 50 m 2 /g or less in BET specific surface area. 

3. The anti-blocking agent according to claim 1 in which the secondary particles of the hydrotalcites are 
1 .46 to 1 .57 in refractive index. 

4. The anti-blocking agent according to claim 1 in which the average secondary particle diameter of the 
hydrotalcites falls in the range of 2 to 6 urn. 

20 5. An olefinic synthetic resin film molding resin composition containing 

(a) 100 parts by weight of an olefinic synthetic resin and 

(b) about 0.01 to about 2 parts by weight of an anti-blocking agnet comprising secondary particles of 
hydrotalcites having an average secondary particle diameter falling in the range of 1 to 8 urn, said 
hydrotalcites being represented by the following formula (1) 

25 

M** x Al x (OH) 2 A^; n mH 2 0 (1) 

in which M 2 * stands for Mg 2+ or Mg 2 * and Zn 2 * f A n * stands for an anion of n valence, and x and m stand 
each for a positive number satisfying the following formula: 

30 

0.22Sx<0.5 t 0£m<1. 



6. The composition according to claim 5 in which the olefinic synthetic resin film molding resin 
35 composition further contains 

(c) about 0.01 to about 1 part by weight of a fatty acid amide type lubricant. 



40 



45 



50 



55 
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Fig. I 
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Fig. 2 
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Fig. 3 
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Fig. 4 




10pm 



Fig. 5 




1 p m 



BNSDOCID: <EP 0301509A1_I_> 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 11 2139 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



EP-A-0 248 492 (STAM I CARBON B.V.) 
* Whole document * 



EP-A-0 142 773 
INDUSTRY CO.) 
* Claims * 



( KYOWA CHEMICAL 



FR-A-2 532 652 (TOYO SODA 
MANUFACTURING CO.) 

* Claim 1; page 5, lines 21-22; page 
13, example 11 * 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION ant. CI. 4) 



1-6 



1-6 



The present search report has been drawn up for all claims 



C 08 K 3/24 
C 08 K 3/26 
C 08 L 23/02 



TECHNICAL FIELDS 
SEARCHED Ont. CI.4) 



C 08 K 

C 08 L 



Place of search 

THE HAGUE 



Date of completion of the search 

03-11-1988 



Examiner 

HOFFMANN K.W. 



s 
s 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of tbe same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 0301 509A1_I_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK mm* 



